The high level of heavy metals is one of the main indicators of soil contamination, which is a significant risk to ecological and health safety. Lack of regulations requiring the examination of the level of contamination in the areas where recreational facilities for children are located directly translate into the lack of preventive or corrective actions and leads to the persistence of a permanent threat connected with a high level of heavy metals concentration in soils. The aim of the study was to identify significant sources of exposure of children to heavy metals depending on the location of recreational areas (sports fields). The results show a high concentration of cadmium, lead and zinc in the analysed soils. Of all samples, more than 70% of them have values exceeding the limit values of cadmium in soils. In the case of lead and zinc, the normative values were exceeded, respectively, in 44% and 64% of soil samples. Practical solutions introduced in the framework of regulations related to environmental protection do not correlate in practice with an extensive obligation to protect the health of children and adolescents, whose performance is clearly focused on medical problems, disregarding the risk resulting from environmental factors.
On the territory of Poland, the area that is polluted most by heavy metals is Upper Silesia. Research conducted in this area indicate clearly that heavy metals are identified as one of the most important current health risks [Dziubanek, Baranowska, Oleksiuk 2012; Nieć, Baranowska, Dziubanek et al. 2013; Nieć, Marchwińska-Wyrwał 2017] . Heavy metals are persistent contaminants; they do not undergo biological degradation, and they accumulate in all elements of the environment, especially in the soil. Depending on the form in which they occur, heavy metals that bind to DNA and nuclear proteins cause malfunctioning of cells and show diversified toxicity [Jaishankar, Tseten, Anbalagan, Mathew, Beeregowda 2014] . Lead and cadmium are distinguished amongst the most toxic elements, carcinogenic properties of cadmium were confirmed in 1993 by the International Agency for Research on Cancer [Tchounwou, Yedjou, Patlolla 2012] . The oral and inhalation routes have a main participation in exposure to heavy metals; however, among the group most vulnerable to these metals' action, which is constituted by children and youth, non-dietary sources are of the greatest significance. They are connected with heavy metals intake orally, however, not through food but by ingesting dust particles or impurities located on hands or toys that are put in the mouth [Nieć, Baranowska, Dziubanek et al. 2013 , WHO 2005 . Considering the physiological conditions, as well as behaviours specific to young age during games and playing on playgrounds and playing fields, where often the phenomenon of secondary emission occurs, the population of children and youth is a group at special risk [EPA 2007 The aim of the National Health Programme for 2016-2020 is to impact the coherence of public authorities' actions, and its strategic goal is expanding life in good health, improvement of health and the related quality of life of the population and diminishing health-related social inequalities, whereas one of the operational goals is limiting the health risk resulting from physical, biological and chemical hazards in the external environment, including those in recreational places, such as sports fields and playgrounds [Rozporządzenie w sprawie Narodowego Programu Zdrowia… 2016].
the aim of the study
The aim of the study was to indicate significant sources of hazards to children's health related to heavy metals depending on the location of recreational areas (sports fields).
MAtErIAL And MEtHodS
The material for the research were samples of soil collected from the area of school sports fields (n = 30) and residential neighbourhood sports fields (n = 22) located in Chorzów -a city located in the central part of the Upper Silesian Industrial Region, where very intensive industrial activity had been conducted for many years (steelworks, nitrogen works, power plant). The school and sports fields from which samples were collected for analysis are located on land that is placed under the city's administration. In order to ensure sample representativeness, each analysed sample consisted of a dozen or so sub-samples of the surface soil (layer from 0 to 20 cm) with a total mass of ±500 g. The collected material was sieved (mesh size <2mm) and dried to dry mass at 105°C. The microwave mineralisation process was carried out in Magnum II reactors (Ertec), using spectrally clean nitric acid as the reagent. Using an INTEGRA XL spectrometer, the concentration of heavy metals (cadmium, lead and zinc) in the samples was quantified using the technique of inductively coupled plasma optical emission spectrometry (ICP-OES). The values determining the limit of quantification (LOQ) for each element were specified at the following levels: Cd, LOQ = 1 mg/kg dry weight (dry wt.); Pb, LOQ = 20 mg/kg dry wt.; Zn, LOQ = 12 mg/kg dry wt.
rESuLtS And dIScuSSIon
The results obtained in the study show high concentration of heavy metals in the soils. The concentration range of each element was equal to: <LOQ -56.88 mg/kg dry wt. for cadmium, 27.57-2,724.80 mg/kg dry wt. for lead and 63.38-10,403.26 mg/kg dry wt. in the case of zinc, respectively (Table 1) . The estimated heavy metal concentrations were compared with the maximum permissible concentration (MPC), which the ordinance of the Minister of the Environment of 1st September 2016 on the method of evaluating the earth's surface contamination specifies at the level of: 2 mg/kg dry wt. for cadmium, 200 mg/kg dry wt. for lead and 500 mg/kg dry wt. for zinc [Rozporządzenie w sprawie sposobu prowadzenia oceny zanieczyszczenia powierzchni ziemi 2016]. The results obtained by analysing all the samples show that more than 70% of the values exceed the permissible values of cadmium in soils. In the case of lead and zinc, the values specified in the ordinance were exceeded in 44% and 64% of samples, respectively. In case of all samples, the highest mean concentrations were estimated in soils from school sports fields (Figures 1-3) . The mean cadmium content (7.56 ± 10.74 mg/kg dry wt.) quantified in samples collected from the school sports fields exceeded a few times the maximum permissible value. The highest cadmium concentration in soil, which exceeded almost 30 times the value determined in the ordinance (2,844% MPC) was estimated in sample collected from the sports field located at ul. Lwowska in Chorzów. As the study shows, the activity of children and youth whilst using recreational facilities, including sports fields, is connected with exposure to high concentrations of heavy metals and poses a significant hazard to their health. Despite this fact, amongst the regulations connected with the method of establishing, constructing and exploiting this type of facilities, there are no regulations that would directly order undertaking of specific actions, the aim of which would be identification of the environmental risk factors in the area of a planned or existing facility. This does not mean, however, that there is absolutely no such type of regulations tool for studying and evaluating the condition of the soil environment quality and made the earth's surface owners (particularly of industrial areas) aware of the responsibility for the environment's condition -although this conclusion seems to be too far reaching [Uzasadnienie do projektu Rozporządzenia Ministra Środowiska w sprawie sposobu prowadzenia oceny zanieczyszczenia]. Determination of the highest permissible concentrations for each element and compound, diversified depending on the method of land use, constitutes a clear reference point and specific guidelines when evaluating the contamination level. 
SuMMArY
The increased level of heavy metals is one of the main indicators of soil contamination, which constitutes a significant hazard to the health and ecological safety. The lack of regulations that would order examining the contamination level of the areas where recreational facilities for children and youth are located directly translates to a lack of preventive or remedial actions and leads to a situation in which constant threat connected with high heavy metal concentration in the soils exists. The solutions that are valid in practice, which are being introduced within the framework of regulations connected with environmental protection, do not correlate in practice with the wideranging obligation to protect the health of children and youth, the execution of which clearly focuses on medical problems, omitting the environmental risk factors. Vol.190, No.1, 25 
